Case Studies blood cell (WBC) count, critically low platelet count, 94% blasts in the peripheral blood smear, and critically elevated troponin I level. Leukocytosis and thrombocytopenia accompanied by a finding of 20% or greater blasts is indicative of acute leukemia, according to the World Health Organization (WHO) classification. 1 Elevated troponin I and creatine kinase-myocardial band (CK-MB) levels indicate cardiac muscle damage. The portable chest x-ray and computed tomography (CT) angiogram results showed right upper lobe and right middle lobe pulmonary emboli. However, the electrocardiogram reading was normal, revealing no cardiac damage.
2. The complete blood count (CBC) findings are described in Table 1 . The erythrocytes were normocytic and normochromic, with moderate anisocytosis. The peripheral blood smear revealed approximately 94% blasts. We observed no Auer rods in the blasts (see Image 1, parts A-C). The blasts have scant, pale blue-gray, agranular cytoplasm and cuplike nuclei. The cuplike nuclei have a central pallor that is clefted, indented, folded, or "fishmouthed," with loose chromatin and 1 to 3 nucleoli. Mehtap et al, 2 Kussick et al, 3 and Bennett et al 4 described
cuplike nuclei as having a nuclear invagination spanning 25% or greater of the nuclear diameter and in more than 10% of the blasts. Immunophenotypically, this unusual variant is similar to the microgranular variant of acute promyelocytic leukemia (APL). However, promyelocytes do not resemble the blasts because morphologically, they have cuplike nuclei.
The bone marrow aspirate and biopsy (Image 2) revealed similar cellular distribution and blast morphology ( Table  2) . We did not perform cytochemical stains.
3. The differential diagnosis includes acute myelocytic leukemia (AML) and acute lymphocytic leukemia (ALL). Based on the morphology of the blasts, it is difficult to determine cell lineage. Therefore, we performed immunophenotyping by flow cytometry on the peripheral blood specimen. The results are displayed in Table 3 .
4. ALL can be ruled out from the patient's diagnosis because of the lack of cell markers for cluster of differentiation (CD)2, CD3, CD5, CD7, CD8, CD10, CD19, CD20, and CD22. The aberrant population of cells expresses CD33, whereas a subpopulation expresses CD13. Due to an absence of ALL markers and the presence of CD33 and CD13, the abnormal cells can be assigned to the myeloid lineage. However, APL is typically associated with promyelocytes in the peripheral blood smear. The promyelocytes typically have heavy granulation and bundles of Auer rods or can be hypogranular with bilobed, angel-winged nuclei. 9 APL is a subtype of AML characterized by a predominance of promyelocytes and a diagnostic gene rearrangement, retinoic acid receptor alpha (PML/RARα). 9 5. Also, a reference laboratory performed fluorescence in situ hybridization (FISH) and cytogenetic studies on 11 Approximately one-third of adults with AML carry the NPM1 mutation, which is now included in the fourth edition of the World Health Organization (WHO) classification. 5 The immunophenotypes associated with this mutation are controversial, but Chen et al 11, 12 have discovered in patients with M1 polymorphism who have the NPM1 mutation an absence of human leukocyte
Image 1
Acute leukemia as seen in a peripheral blood smear from our patient, a 75-year-old white man. The smear demonstrates predominance of blasts, with Auer rods not seen (A; original magnification, ×100); blasts with central indentation (B; original magnification ×1000); and multiple blasts with cuplike nuclei (C; original magnification, ×1000). Bennett et al 4 claim that the NPM1 gene mutation is the most common genetic alteration in AML. A report published by the ASCP also reports that as many as 50% to 60% of case individuals with normal karyotypes carry the NPM1 mutation. 5 NPM1 encodes for a shuttle protein between the nucleolus and cytoplasm, which controls cell cycle and regulates centromere duplication to facilitate mitosis. 5 Some studies 4, 5, [11] [12] [13] reveal an association of cuplike AML with NPM1 and FLT3-internal tandem duplication (FLT3-ITD) mutations, less expression of human leukocyte antigen-D related (HLA-DR), and an absence of cluster of differentiation (CD)34 expression.
A high correlation of cuplike nuclei and NPM1 mutation has been demonstrated by various studies. [11] [12] [13] mutations are further associated with a normal karyotype, an internal tandem duplication of the FLT3 gene, a higher white blood cell (WBC) count in the peripheral blood, a higher fraction of blasts in the bone marrow, lower expression of CD34 antigen, and female sex. 4, 9 Many of these characteristics are similar to our patient's leukemic expression.
FLT3-ITD mutations are well documented as being a poor prognostic indicator rather than a diagnostic factor.
5,16
Absence of FLT3-ITD mutations in AML correlates with an improved outcome. 4 NPM1 mutations are favorable prognostic indicators in patients with normal karyotypes, whereas those with FLT3 mutations have a poor prognostic factor in AML.
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Image 2
Acute leukemia, as seen in a bone-marrow biopsy smear from our patient, a 75-year-old white man. The smear expresses predominantly blasts, which are morphologically similar to those observed in the patient's peripheral blood (original magnification, ×100). 
